Objective: In the last decade, there has been a dramatic increase in the number of women entering vascular surgery. Our goal was to evaluate the differences in career paths based on gender and to determine some of the factors that influence career decisions among young vascular surgeons.
During the past 50 years, the number of women in the field of medicine has been increasing; compared with 6.9% 50 years ago, 47.5% of medical students in the 2014 graduating class were women. 1 This gradual change has been mirrored in the field of general surgery. In 2013, women composed 37.9% of the total general surgery residents and 36% of surgical subspecialty residents, a significant increase compared with 25.6% and 13.6%, respectively, in 2003. 1 However, in the field of vascular surgery, the rise has been much more dramatic. Vascular surgery is a relatively young specialty. The first vascular surgery fellowship program was started in 1962 by Dr Wylie at the University of California, San Francisco. (18.9%) women. This stands in comparison to 1992, when of the total of 89 diplomates, only 3 (3.4%) were women. Whereas there has been gradual growth in the number of women in vascular surgery since this specialty's inception, vascular surgery may be poised for an influx of female practitioners in the coming years. Indeed, in 2013, only 9.6% of practicing vascular surgeons were women; however, 32.5% of vascular residents and fellows during that same time were women. 2 This stands in stark contrast to specialties such as pediatrics and internal medicine, which feature a higher baseline proportion of female active practitioners (60.4% and 35.8%, respectively) but have not seen similar changes of the gender distribution in their trainees (73.1% and 43.4%, respectively). 2 This is demonstrated in Fig 1, A, which reveals a dramatic rise in percentage of female trainees matched into vascular surgery in the last decade compared with other specialties in which the growth has been less dramatic (eg, general surgery and obstetrics and gynecology) or in which the female to male ratio has remained largely stagnant (eg, orthopedics and pediatrics). Fig 1, B provides a comparison to other surgical specialties. The comparison is particularly interesting with regard to plastic surgery, a specialty in which integrated programs also coexist with fellowship training paradigms. Of note, plastic surgery integrated programs first began accepting residents in the 1990s. Changes in surgical training paradigms including work hour restrictions, improved maternal and paternal leave policies, and an increasing number of female role models have been proposed as possible explanations for the rising proportion of women entering surgical residencies. Women are also pursuing surgical subspecialty fellowship training in numbers previously not seen. What role does the changing composition of vascular surgery trainees and their differing choices and motivations play in determining career trajectories for this population of younger vascular surgeons? To better evaluate the differences in career paths and decisions based on gender, training paradigm, and other demographic factors, we conducted a survey-based study of recent vascular surgery graduates.
METHODS
A web-based survey was sent to 900 members of the Society for Vascular Surgery (SVS) who completed vascular surgery training (residency or fellowship) in the past 10 years. The survey consisted of 17 multiple-choice or fill-in-the-blank questions that queried respondents about their training background, first jobs and current employment, reasons for choosing an academic or private practice career, and demographics data (Fig 2) . A link to the survey, hosted on the SurveyMonkey website, was sent by the SVS to its members. Answers were directly downloaded on an Excel spreadsheet and deidentified before analysis. The responses were analyzed using descriptive statistics and statistical correlations, including c 2 test with use of Fisher exact test and Pearson c 2 test, which were performed using JMP statistical software (SAS, Cary, NC). Any free text comments were evaluated individually and interpreted by the authors; their results were categorized into the appropriate response group and incorporated into our final analysis.
Of note, because of the minimal risk associated with our use of this anonymous survey format in collecting voluntary, deidentified data from respondents, this study, per the policies of the Institutional Review Board at UC Davis Health, did not require approval.
RESULTS
A total of 900 surveys were sent out by electronic mail to SVS members who had completed residency or fellowship training between 2004 and 2015. We received 199 completed surveys, for a response rate of 22.1%. This is similar to response rates noted for e-mail-based studies and for previous SVS surveys. 4 Of these, 24.6% (49/199) were women and 74.9% (149/199) were men; 1 respondent did not identify a gender. These were reflective of the reported gender distribution among SVS members to whom this survey was sent. Unpublished survey data from the SVS showed that among members who disclosed a gender, 24% were women and 76% were men (obtained by private correspondence Seven percent (14/199) of those surveyed completed their training in a vascular surgery residency (0 þ 5) program, whereas 85.9% (171/199) of the respondents completed a vascular surgery fellowship (5 þ 2) program. This smaller contingent of responders from integrated residencies was consistent with the fact that integrated programs did not enroll the first resident until 2007, with the first graduate in 2012. In 2016, integrated residents composed 52.9% of the total, active vascular surgery trainees. However, the goal of our survey was to inspect the group of vascular surgery trainees at this crucial precipice. As such, we anticipated that a smaller proportion of our responses would be from integrated residency graduates and that this disparity between the number of integrated and fellowship-trained respondents would preclude statistical comparisons of the two populations. Therefore, the two trainee paradigms were grouped together for the purposes of our data analyses to reflect the recent vascular surgery graduate population as a whole.
Approximately 2.0% (4/199) of the survey participants completed their training in an alternative pathway (4 þ 2, 5 þ 3, and 5 þ 1), and 5.0% (10/199) did not provide a response (Table I) . Among respondents who completed their training in a 5 þ 2 program, 25% were women. Comparatively, 21% of respondents who completed their training in a 0 þ 5 program were women. Among those surveyed, 94.0% (187/199) did not complete any additional training after their vascular surgery residency or fellowship. Detailed demographics regarding our survey respondents can be found in Table II . Among our respondents, 99.5% (198/199) were board certified in vascular surgery or were planning on becoming board certified; 81.4% (162/199) of the respondents indicated that they stayed at their training institution after completion of training, whereas 18.1% (36/199) did not. Although it may be possible that this high proportion of respondents choosing to stay at their home institution suggests a response bias, it may also be, in part, a reflection of the growing numbers of integrated residents and female trainees in the survey population. Association of American Medical Colleges data collected from individuals who completed residency training from 2005 to 2014 revealed that 64.3% of integrated vascular surgery residents practiced in their state of training compared with only 39.8% of their fellowship-trained counterparts. Among women vascular surgeons, 100% of integrated residency graduates and 42.6% of fellowship-trained graduates practiced in their state of training, compared with 54.4% and 39.1%, respectively, of their male counterparts. 6 When correlations between gender and response variables were studied, there was no association between gender and age or between gender and race of the respondents. Women were more likely to stay at their training institutions after completion of their training (P ¼ .0224). Compared with men, women were more likely to apply for academic positions as their first jobs after completing residency or fellowship (P ¼ .0266). Furthermore, at the time of the survey, women were more likely than men to report that they were currently working at an academic center (P ¼ .0198; Fig 3) . When respondents working in an academic setting were queried about their reasons for choosing an academic position, women were more likely to cite mentorship (P ¼ .0474), whereas men were more likely to cite a larger call pool (P ¼ .0269; Fig 4) . Conversely, when respondents working in a private practice setting were queried about their reasons for choosing a private practice career, male respondents were more likely to cite schedule flexibility (P ¼ .0419) as a reason compared with their female counterparts (Fig 5) . When evaluating differences among genders with regard to certain social variables, a correlation was noted between female gender and marital status, with women being less likely to have a spouse or partner (P ¼ .0269). Similarly, compared with their male counterparts, female vascular surgeons were more likely to have no children (P < .001).
Finally, whereas the majority of men and women who responded to the survey (174/199 or 87.4%) expressed satisfaction with their career, stating that they were somewhat satisfied or very satisfied, male vascular surgeons were more likely to be very satisfied with their career compared with female vascular surgeons (P ¼ .0345; Fig 6) . 
DISCUSSION
Historically, general surgery and surgical subspecialties such as vascular surgery have been largely maledominated fields. In a recent survey of general surgery residents, women were more likely to pursue surgical oncology or breast surgery, whereas men were more likely to pursue vascular surgery, cardiothoracic surgery, or transplant surgery. 7 One possible explanation offered for this finding was that the "rigorous training and long working hours [are] thought to be unappealing to female surgeons with plans for raising a family." 8 Indeed,
in one published study, 79% of male and female medical students surveyed about their interest and experiences with surgery and vascular surgery cited having a female role model during their rotation, but 35.7% noted that their role model was a negative influence, recalling in their comments that they observed female surgeons logging long work hours and having inadequate time to see spouses or children and citing these as negative influences deterring them from pursuing surgery as a career. 9 Moreover, female medical students expressed concerns about being past their prime childbearing years (79%) and their ability to have children (53%) should they pursue a career in surgery. When queried about possible changes that may help improve interests in pursuing a surgical career, 61% of survey respondents mentioned controlling the lifestyle, 61% mentioned eliminating the general surgery requirement, and 53% mentioned parttime training or protected time for childbearing. 9 Of note, the gender ratio among these respondents was not made available in this published study. Shortened and focused training provided in an integrated program may thus explain the particular allure of vascular surgery for female applicants in recent years. 10 Plastic surgery has seen similar increases in women entering the field, in part owing to the high proportion of female trainees in the integrated programs (Fig 1, B) . Indeed, the changing demographics of the applicants and trainees may in part be due to the shift in the training paradigm of vascular surgery, from traditional fellowships after completion of general surgery training (ie, a 5 þ 2 track) to integrated residencies (ie, a 0 þ 5 track). Compared with applicants in the fellowship match, applicants to integrated vascular surgery residency programs are more likely to be older, to have more advanced degrees, to have more publications, to have higher United States Medical Licensing Examination scores, and to be women. 11 Similarly, compared with general surgery residency candidates, medical students interviewing for a position at an integrated vascular residency are more likely to have additional advanced degrees and more publications, particularly cardiovascular publications. Among the vascular residency interviewees studied, 41% were women and 59.3% were in the top quartile of their graduating class. 10 Of particular interest, female respondents often cited diversity or complexity of cases and research as reasons for selecting academic positions. National Resident Matching Program data suggest that vascular surgery has become one of the most competitive specialties to match into, with 123 applicants for 56 positions in the 2016 match, and it was among 11 larger specialties (at least 10 positions) to have a 100% fill rate. 12 Perhaps with the advent of this highly competitive integrated training track, this specialty is attracting not only more women but perhaps, more specifically, academically oriented women. Alternatively, the rise of women in vascular surgery may simply reflect the shifting gender roles of women and men in society in recent years. In a study published in 1991, the authors noted that female medical students were less likely to rank esteem and prestige or income incentives as important to their interest in surgery compared with their male classmates. 13 Similarly, a study published in 1996 revealed that although male medical students were more likely to cite technical challenge, earning potential, and prestige as reasons for choosing a specialty, women were more likely to cite residency conditions and hours, availability of part-time work or residency, and parental leave as important qualities in a specialty. 14 These findings and other similar studies from that period suggested the impact of socialization or "gender roles" in driving interest in surgery. However, in a large-scale survey of medical students graduating between 1996 and 2003, Dorsey et al found that in both men and women, specialty choices tended toward those with controllable lifestyles, with a much stronger interaction found between time and specialty choice than between gender and specialty choice. Desire for a controllable lifestyle explained 41% of the changes in specialty choice for women and 45% of the changes in specialty choice for men, after controlling for income, work hours, and years of residency. 15 Indeed, the desire for family planning may be increasingly important in both genders. In a 2006 study by Sanfey et al, both male and female medical students who were not planning on studying surgery were more likely to consider their decision to have a family as an important factor in their career choice compared with their same-gender counterparts who were planning on studying surgery. 16 Indeed, in another 2006 study, Gargiulo and colleagues found that compared with men, women were no more concerned with regard to the lifestyle or stress level associated with surgery. Interestingly, men were more likely to consider family concerns and workload as a deterrent to a career in surgery, whereas women reported that the surgery "personality" and perception of surgery as an "old boys' club" deterred them from pursuing surgery. 17 In their 2012 review, Yu et al noted that negative attitudes, gender bias, and discrimination were deterrents that were consistently named throughout the 20 years of publications they studied . 18 This suggests that although increasing numbers of men in surgery are searching for work-life balance as they strengthen their roles in family and social interactions outside of the operating room, some of their female counterparts are facing their own struggle as they navigate the structural barriers that hinder their advancement in the world of surgery. As vascular surgery prepares for a future that includes a larger contingent of women in its workforce, the recruitment and retention of women will become increasingly important. Our study provides some insight into the factors that influence women in vascular surgery. In our study, compared with men, women are more likely to apply for and to work in an academic position. Our study provides an interesting contrast to a study by Danczyk et al, who surveyed vascular surgery residents enrolled in accredited residency programs. In their study, 72% of postgraduate year (PGY) 1-3 residents and 75% of PGY 4-5 residents surveyed anticipated that they will join an academic practice on completion of their training. The group found that only about 43% of the PGY 6 or higher residents thought they would choose an academic career. Only 14 of our survey respondents completed integrated residencies; hence, our data are insufficient to provide a clear contrast between those who trained in integrated programs and those who trained in traditional training paradigms. Interestingly, Danczyk et al found no significant difference in choice of practice setting based on gender. 19 The top reason women cited for choosing academia in our study was mentorship. Medical students have often cited a positive mentor as an important influence in their decision to choose a career in surgery. 9, 20 Compared with men, women in surgery are more likely to cite faculty diversity as a reason for a successful residency program. 7 Indeed, 88% of women who chose a career in surgery matriculated in medical schools with 40% or more female surgeons. 21 Comparatively, among male respondents in our study, teaching and diversity or complexity of cases were the top cited reasons for choosing an academic appointment. When specifically compared with women, men were significantly more likely to cite large call pool as a reason for pursuing an academic position.
The draw of academia for young female physicians is not a new phenomenon. A large cohort study of 235,776 medical students who graduated between 1979 and 1993 found that women were significantly more likely to join the ranks of academic medicine with 10% more female faculty than would be expected on the basis of the proportional representations of men and women in the study population. However, women were less likely to advance in medicine, with a significantly smaller proportion of women advancing from assistant to associate professor or from associate professor to full professor during the study period compared with their male counterparts. 22 Indeed, when studied in depth, women outnumbered men in the instructor and assistant professor level; but at the associate and full professor rank, this relationship reversed. 23 This was thought to be due to the overall lower experience level of the population of female physicians, whose numbers in graduating medical school classes only recently began to rise and who have traditionally been more inclined to work part-time or to take time off during their careers. However, even in fields of academic medicine with historically high female representation, women are notably absent at higher levels. For instance, in pediatrics, 42% of faculty but only 19% of full professors were women in 2001. Similarly, in obstetrics and gynecology, 39% of faculty but only 12% of full professors were women. In surgery, women have historically composed a much smaller proportion of academic surgery faculty, with women representing only 13% of total faculty and 4% of full professors in 2001. 24 In our survey, women were more likely to stay at their training institutions after completion of training compared with men, perhaps highlighting the importance of familiarity and mentorship in career choice. Indeed, compared with women applying for a position in a female-dominated or gender-integrated field, women who apply for a male-dominated occupation are more likely to rely on personal contacts to find a job and less likely to use impersonal means, such as advertisements, or employment agencies compared with their male counterparts. 25 Considering the known structure of academia, which provides clear tracks for career advancement and a range of available mentors and role models, working in the academic setting may be particularly attractive for women entering this traditionally male-dominated field.
Moreover, as discussed before, female vascular surgeons are more likely to work in the same geographic region in which they trained compared with their male counterparts. Socioeconomic studies have shown that women have less job mobility compared with men and are less likely to relocate for career enhancement or for company needs compared with men. 26, 27 This inertia is even stronger among women who are married or have children. This finding hints at the possibility of a social or personal component to the tendency of the women surveyed to stay at the institution at which they trained. Compared with men, women in vascular surgery were less likely to have a spouse or partner and less likely to have children. Studies have shown that female surgery residents are less likely to have children compared with male residents (15% vs 64%). 28 Our survey suggests that this trend is also true in vascular surgery. However, our study provides only a single snapshot in time of the recent vascular surgery graduates. Future studies with long-term follow-up of this population may further elucidate whether women in this group remain less likely, even later in life, to have a spouse or partner or to have children compared with their male counterparts. Finally, women were less likely to be "very satisfied" with their career at the time of the survey. It remains unclear whether this finding speaks to the current practice environment for young female vascular surgeons or whether it simply asks this question too early in the career of a woman, who is more likely than her male counterpart to delay other aspirations, such as childrearing, that may be important to her overall satisfaction. In one survey study of 317 academic general surgeons, women were more likely to have never been married (23% vs 4%), to live in a dual career household (90% vs 50%), to be less likely to have children (63% vs 90%), and to be more likely to report delaying childbearing (63% vs 41%), particularly because of responsibilities during training, with 67% of women postponing childbearing until all their surgical training was completed vs 37% of men. Furthermore, 88% of women surgeons reported relying on an employed person to provide their childcare, whereas 63% of male surgeons reported relying on their spouse to provide primary childcare. 29 Other surveys conducted at single institutions have found similar trends, with women being less likely to have children during or shortly after residency and more likely to take time off for childbearing or childcare. 28 Observing our survey cohort long term or comparing the answers of this younger group with an older group of vascular graduates may better determine whether women eventually match or surpass men in terms of career satisfaction. The primary limitation of this study is its small sample size, which may not adequately represent the career choices and viewpoints of the population of young vascular graduates at large. Whereas our survey response rate of 22.1% is similar to prior web-based studies and surveys distributed by the SVS, as mentioned previously, this low response rate creates a significant risk of nonresponse bias. As noted before, 41.4% of our survey respondents reported working in an academic setting, 18.7% in a hospital-based employer system, and 24.2% in a private practice setting. SVS practice survey data reported slightly differing distributions, with fewer respondents (33% vs 33.16%) working in academia and more respondents (44.39% vs 46%) working in private practice. As our survey and the SVS practice surveys were distributed in a similar manner (by e-mail, by SVS staff, using SVS membership e-mails, with data collected on the SurveyMonkey platform), we would predict a similar pattern of nonresponse bias. Nevertheless, because of the high nonresponse rates in both data sets (77.9% in our survey, 89% in the published 2010 SVS data), it is difficult to determine whether this disparate finding truly reflects a failure of our survey to accurately capture our study population or whether it is simply a side effect of the differing target populations (recent graduates vs all SVS members). Perhaps the increased representation of academic surgeons in our survey reveals the draw of academia for our younger study population. As the SVS Practice Survey continues to track trends in the practice of vascular surgeons, their findings may ultimately help elucidate whether the shift described in our study eventually translates to real changes in the world of vascular surgery.
Furthermore, the lack of longitudinal data prevents us from drawing long-term conclusions about the career and life trajectory of these men and women. Do these young academic surgeons stay in academia? Or does the balance shift back toward private practice to form the patterns seen on the SVS Practice Surveys? Do women eventually match men in terms of career satisfaction, childbearing, or marriage? Finally, restriction of our survey to SVS members may result in some bias because there may be young vascular surgeons who are not current members of the SVS.
CONCLUSIONS
Our results indicate that young female vascular surgeons are more likely to enter academic surgery than young male vascular surgeons are. However, we recognize that the factors that influence career choices among vascular surgeons can be complex. This study has begun to uncover some of the important differences between female and male vascular surgeons with regard to early career decisions. We envision that as the number of women in vascular surgery continues to rise, recruitment and retention of women faculty will become increasingly important in shaping the future of vascular surgery. Future directions include redistribution of these surveys to the same cohort at a later date to track changes in their demographic and social factors, their careers, and their viewpoints. It is also possible to extend this survey to midcareer vascular surgeons to allow comparison between the two cohorts and to distribute a similar questionnaire to residents and fellows, perhaps through a Vascular Surgery In-Service Training Examination exit survey to improve response rates. This would allow us to better understand how career preferences and goals change over time during training and whether these correlate to eventual employment choices.
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